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Title: Method of Making a Pump 
Description of Invention 

The present invention relates to a method of making a pump. 
5 Conventionally the housing for a pump such as a water pump for use in 

automotive applications is moulded from aluminium, A bearing for a drive 
shaft of the pump is mounted in an aperture in the housing, and it is necessary 
to achieve a good fit between the bearing and the housing to ensure that the 
movement of the bearing with respect to the housing is substantially prevented. 

10 It is therefore necessary to machine the housing after moulding to ensure that 
the aperture is of the correct dimensions to receive the bearing. 

According to a first aspect of the invention we provide a method of 
making a pump including a polymeric pump housing and a drive shaft mounted 
for rotation in a bearing, the bearing having on an exterior surface at least one 

1 5 engagement formation, title method including the step of moulding the pump 
housing around the bearing such that the housing co-operates with the 
engagement formation to restrict movement of the bearing with respect to the 
housing. 

Thus, by virtue of the invention, it is not necessary for the housing to be 
20 machined after moulding, or the bearing to be fitted in a separate stage, and 
therefore the complexity, and hence cost, of manufacturing the pump is 
reduced. Moreover, as machined parts are subject to some dimensional 
variation, rigid engagement between the bearing and housing is easier to 
achieve and the results are more reproducible when the method of the first 
25 aspect of the invention is used. 

Preferably the housing is made from a thermoplastic polymer. 

Preferably the housing is moulded using injection moulding. 

Preferably, a lubricant is incorporated in the bearing prior to moulding of 
the housing around the bearing. 
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As the temperature of a polymer during moulding is relatively low 
compared to the temperature of aluminium, a conventional low temperature 
lubricant or grease to assist in smooth and low friction rotation of the drive 
shaft in the bearing can be incorporated in the bearing prior to moulding of the 
5 housing around the bearing without there being significant degradation of the 
lubricant during the moulding process. 

Preferably the exterior surface of the bearing is generally cylindrical and 
the engagement formation comprises at least one circumferential groove in the 
exterior surface of the bearing. 
10 Preferably the shaft is received in a use position in the bearing during 

moulding of the housing. 

The bearing may be a ball bearing. 

According to a second aspect of the invention we provide a pump made 
using the method of the first aspect of the invention. 
1 5 The pump may be a coolant pump for an automotive engine. 

An embodiment of the invention will now be described by way of 
example only in the accompanying drawings of which, 

FIGURE 1 is an illustration of a cross-section through a pump according 
to the second aspect of the invention, 
20 FIGURE 2 is an illustration of a cross-section through a mould for 

making a pump housing according to the method of the first aspect of the 
invention. 

Referring now to Figure 1, there is shown a water pump 10 for use in a 
cooling system of an automotive engine, the pump including a polymeric pump 
25 housing 12 and a generally cylindrical drive shaft 14 mounted for rotation in a 
bearing 16, first 14a and second 14b ends of the drive shaft 14 extending 
beyond the housing 12. A toothed pulley 18 is mounted on the first end 14a of 
the drive shaft 14, and in use this is connected to a crankshaft of the engine by 
means of a toothed belt such that rotation of the crankshaft causes rotation of 
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the drive shaft 14 about a longitudinal axis A of the shaft 14. An impeller 20 is 
mounted on the second end 14b of the drive shaft 14 by means of a locking ring 
22. 

The bearing 16 is mounted in a generally cylindrical aperture 26 in the 

5 housing 12, the aperture 26 being surrounded by a side wall 28 which extends 
generally parallel to the longitudinal axis A of the drive shaft 14 from a first 
end 28a adjacent the pulley 18 to a second end 28b adjacent the impeller 20. 
The housing 12 further includes a flange portion 30 which extends from the 
second end 28a of the side wall 28. The flange portion 30 includes an annular 

10 sealing lip 32 which extends radially outwardly of the side wall 28 generally 
perpendicular to the axis A and which includes a circular groove 34 around the 
entire extent of the sealing lip 32. A sealing device, in this case an O-ring 36, 
is contained in the groove 34. 

In use in an automotive engine, the pump housing 12 is mounted on an 

15 exterior surface of a cooling jacket surrounding the engine, with the second end 
14b of the drive shaft 14 extending through an aperture provided in the cooling 
jacket into the cooling jacket, and the first end 14a of the drive shaft 14 and 
pulley 18 remaining outside the cooling jacket. The sealing lip 32 engages with 
the exterior surface of the cooling jacket, and the O-ring 36 thus provides a 

2Q substantially fluid tight seal between the housing 12 and the cooling jacket. 
Thus the impeller 20 is located within the cooling jacket, and rotation of the 
drive shaft 14 results in pumping of water, or any other cooling fluid, around 
the cooling jacket. 

In order to prevent fluid contained in the cooling jacket from leaking out 

25 of the cooling jacket via the bearing receiving aperture 26, a conventional 
mechanical sealing part 24 is mounted around the drive shaft 14 between the 
bearing 16 and the impeller 20, and provides a substantially fluid tight seal 
between the drive shaft 14 and the side wall 28. 
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In this example, the bearing 16 is a metallic ball bearing, and includes 
two sets of bearing balls 38 mounted in a generally cylindrical race 40. The 
race 40 is provided with a radially inwardly extending retaining flange 40a at 
both of its free ends. Two ball locating grooves 42 are provided around the 

5 circumference of the drive shaft 14, and a first set of bearing balls 38 are 
located in the first groove 42a, and a second set of bearing balls 38 are located 
in the second groove 42b, the engagement of the bearing balls 38 and the 
grooves 42 thus preventing the drive shaft 14 from moving in a direction 
generally parallel to its longitudinal axis A when located in the bearing 16. 

10 An exterior surface of the race 40 is provided with at least one 

engagement formation 44, and in this example, the engagement formation 44 is 
a circumferential groove, and three of such engagement grooves 44 are 
provided around the exterior surface of the race 40. The function of the 
engagement grooves 44 will be discussed further below. 

15 The pump 10 is manufactured as follows. 

The pump housing 12 is moulded from a polymer which is preferably a 
thermoplastic polymer such as polypthalamide, polyphenylene sulfide, or 
polyamide, in this example by injection moulding, using a mould 46 as 
illustrated in Figure 2. A thermoplastic polymer is preferably used rather than a 

20 thermoset polymer such as a phenolic resin, because thermoplastic polymers are 
more suitable for use in injection moulding, and are more readily recycled and 
re-used. 

The mould 46 includes a first part 46a and a second part 46b which are 
25 shaped such that together they form a mould cavity 48 of the required shape to 
form the housing 12. 

The pump housing 12 is moulded around the bearing 16 with the drive 
shaft 14 in place within the bearing 16 such that the housing 12 co-operates 
with the engagement grooves 44 substantially to prevent movement of the 
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bearing 16 with respect to the housing 12. Thus first 50a and second 50b 
inserts are provided to hold the drive shaft 14 and bearing 16 in place in the 
mould cavity 48 during moulding of the housing 12. 

The first insert 50a extends through an aperture provided in the first 
5 mould part 46a to an edge of the mould cavity 48 which forms the first end 28a 
of the side wall 28, the first mould part 46a fitting sufficiently tightly around 
the first insert 50a substantially to prevent molten polymer from leaking out of 
the mould cavity 48 around the first insert 50a whilst still permitting movement 
of the first insert 50a in and out of the first mould part 46a. The first insert 50a 

10 includes a recess in which the first end 14a of the drive shaft 14 is supported. 

The second insert 50b extends through an aperture provided in the 
second mould part 46b into the mould cavity 48 generally centrally of the part 
of the mould cavity that forms the second end 28b of the side wall 28 and 
towards the part of the cavity that forms the first end 28a of the side wall 28. 

15 Thus the second insert 50b assists in forming the interior surface of the second 
end 28a of the side wall 28. The second mould part 46b fits sufficiently tightly 
around the second insert 50b substantially to prevent molten polymer from 
leaking out of the mould cavity 48 around the second insert 50b whilst still 
permitting movement of the second insert 50b in and out of the second mould 

20 part 46b, and includes a recess in which the second end 14b of the drive shaft 
14 is supported. 

Both the first 50a and second 50b inserts butt up against the bearing 16 
such that molten polymer can only flow around the exterior surface of the 
bearing race 40 and cannot contact the drive shaft 14 or the retaining flanges 
25 40a of the bearing 16. 

The first insert 50a is located against a support structure which is fixed 
relative to the mould 46, whilst a resilient biasing means 52, in this example a 
helical spring, is provided to urge the second insert 50b into the mould cavity 
48. Thus the bearing 16 is compressed between the two inserts 50a, 50b and is 
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retained in the correct position within the mould cavity 48 during injection of 
molten polymer into the mould cavity 48. 

Once the polymer housing 12 has cooled and set, the housing 12, drive 
shaft 14 and bearing 16 assembly is removed from the mould 46, the pulley 18, 

5 sealing part 24 and impeller 20 are fitted onto the drive shaft 14, and the O-ring 
36 located in the groove 34 provided in the sealing lip 32 of the housing 12. 
The pump 10 may then be fitted to the exterior of the cooling jacket of an 
engine by means of bolts (not shown) which extend through bolt receiving 
apertures provided in the sealing lip 32 and into the cooling jacket. 

1 0 During the moulding process, molten polymer flows into the engagement 

grooves 44 provided around the exterior surface of the bearing race 40, and 
thus, once the polymer has cooled and set, the polymer within the engagement 
grooves 44 provides mechanical locking of the bearing 16 within the housing 
12, and substantially prevents axial movement of the bearing 16 with respect to 

15 the housing 12, and may also restrict rotation of the bearing 16 with respect to 
the housing 12. As the housing 12 is moulded around the bearing 16, the two 
are locked together in a good fit without the need for machining of the housing 
12 after moulding. Moreover, the need for a separate step in the pump 
manufacturing process for fitting of the bearing 16 and drive shaft 14 in the 

20 housing 12 is eliminated. Thus the pump manufacturing process is simplified, 
and hence the cost of manufacturing the pump 10 is reduced. 

In addition, the moulded housing 12 is not subject to the same 
dimensional variations as a machined housing, and thus, a good fit between the 
housing 12 and the bearing 16 can be reproducibly achieved. Achieving a good 

25 fit between the housing 12 and the bearing 16 is important to minimise 
movement of the bearing 16 and drive shaft 14 with respect to the housing 12 
during operation of the pump 10, as such movement increases the noise 
generated by the pump 10, increases the likelihood of pumped fluid leaking 
from the housing 12, and increases wear on the bearing 16. Thus, by moulding 
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the housing 12 around the bearing 16, the life span of the bearing 16 may 
reliably be increased, and a relatively quiet and leak-free pump 10 may be 
produced. 

Typically, the molten polymer reaches a maximum temperature of 
5 around 150°C during the moulding process, a temperature which conventional 
low temperature lubricants can withstand without significant degradation. 
Thus, the bearing 16 may be lubricated using a low temperature lubricant or 
grease prior to the moulding process without the lubricant degrading to a 
significant extent during moulding. 

10 It will be appreciated that whilst, in this example, the engagement 

formations are circumferential grooves 44 around the exterior surface of the 
bearing race 40, the engagement formations may be of any other suitable 
configuration to provide mechanical locking between the bearing 16 and the 
housing 12. The engagement formations may protrude from the exterior 

15 surface of the bearing race 40, for example in a circumferential ridge around 
the race 40. 

Moreover, fewer or more than three engagement formations may be 
provided. 

It is possible that where circumferentially extending engagement 
20 formations, either ridges or grooves, are used, rotation of the bearing 16 with 
respect to the housing 12 may still be permitted. This problem could be 
avoided either by providing axially extending engagement formations may be 
provided in addition to circumferentially extending engagement formations, or 
by providing discontinuities in the circumferentially extending engagement 
25 formations. 

The bearing 16 need not be a ball bearing. It may be a roller bearing, a 
combination ball and roller bearing, or any other appropriate form of bearing. 

It will also be appreciated that the configuration of the housing 12 is not 
limited to the configuration shown in the accompanying figures, and the shape 
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of the housing 12 could be modified to accommodate different engine 
configurations, and different arrangements of peripheral parts in an engine 
cavity. 

The features disclosed in the foregoing description, or the following 
5 claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 



